Dynamics of a polyelectrolyte through aerolysin channel as a function of applied voltage and concentration⋆.
We describe the behaviour of a polyelectrolyte in confined geometry. The transport of a polyelectrolyte, dextran sulfate, through a recombinant protein channel, aerolysin, inserted into a planar lipid bilayer is studied as a function of applied voltage and polyelectrolyte concentration and chain length. The aerolysin pore has a weak geometry asymmetry, a high number of charged residues and the polyelectrolyte is strongly negatively charged. The resulting current blockades were characterized by short and long dwelling times. Their frequency varies exponentially as a function of applied voltage and linearly as a function of polyelectrolyte concentration. The long blockade duration decreases exponentially when the electrical force increases. The ratio of the population of short events to the one of long events decreases when the applied voltage increases and displays an exponential variation. The long residence time increases with the polyelectrolyte chain length. We measure a reduction of the effective charge of the polyelectrolyte at the pore entry and inside the channel. For a fixed applied voltage, + / - 100 mV, at both sides of the protein pore entrance, the events frequency is similar as a function of dextran sulfate concentration. The mean blockade durations are independent of polyelectrolyte concentration and are similar for both entrances of the pore and remain constant as a function of the electrical force.